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by a progressive local oedematous infiltration which, in the case of the
skin and mucous membranes, may raise the superficial epithelium and
form blisters. The ultimate effect of the poison on the cells may be their
complete destruction. These gases are exceedingly powerful in their
action, but usually they produce minor casualties rather than death*
Their most dangerous action is upon the respiratory system; in other
parts of the body the general toxic effects are comparable to those of
an ordinary thermal burn.
The only war gas of this group which has been used so far as an
offensive weapon is mustard gas, which was first introduced by the
Germans in July 1917, but since the War 1914 to 1918 others, such as
lewisite, have been added to the group.
(1)—Mustard Gas
(a) Chemical and Physical Properties
Mustard gas was the name given to the chemical compound flfi'
dichlorodiethyl sulphide, for which the formula is:
:H2.CH2Cl
H2.CH2C1
This compound is not chemically related to the oil of mustard, which
belongs to a different group of chemical substances.
The manufacture of mustard gas does not present any great difficulties.
Provided the necessary plant is available, large quantities can be pre-
pared. In countries where the dye industry is highly developed it is easy
to adapt the existing plant for the production of mustard gas, and, in
addition, chemicals used in this industry can be utilized.
In a chemically pure state it is a clear, almost colourless, heavy, and
somewhat oily fluid with a faint odour resembling that of mustard or
garlic. The boiling point is high, 217° C., and at 14° C. it becomes a white
crystalline solid. The vapour pressure is low; hence it vaporizes very
slowly at ordinary temperatures and is the most persistent of all the
chemical warfare agents so far used. Subjected to high temperatures
the liquid yields pungent vapours of high toxicity.
The commercial product contains impurities which alter its physical
properties. In this form it is a dark-coloured heavy oily liquid with a
much more pronounced odour and becomes a solid at a considerably
lower temperature, about 7° or 8° C.
In water hydrolysis takes place very slowly at ordinary temperatures
and more rapidly at high temperatures. The compounds which result
from hydrolysis are thiodiglycol and hydrochloric acid:
/CH2.CH2C1	/CH2.CH2OH
S<	+2H,0 = S<	+2HC1
\CH2.CH2C1	\CH2.CH2OH
Thiodiglycol is non-toxic, and hydrochloric acid in small quantities is
harmless. Being heavier than water, mustard gas sinks to the bottom,

